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ATG AAG TOG GTA ACC TTT ATT TCC CTT CTT TTT CIC TTT AOC TOG 
1: met Jys trp val Uir phe ile ser leu leu phe leu phe ser ser 

-20 -15 • .10 

OCT TAT TCC AGG GGT GTG TTT OCT CGA GAT CCA CAC AAG ACT Q\G 
16 ala tyr ser arg gly val phe arg arg asp ala liis lys ser glu 

GTT OCT CAT COG TTT AAA GAT TIG CGA GAA GAA AAT TTC AAA GOC 
31: val ala his arg phe lys asp leu gly glu glu asn phe lys ala 

TTC GIG TTC ATT OOC TTT OCT CAC TAT CTT CAG CAC TCT CCA TTT 
<16 leu val leu ile ala phe ala gin tyr leu gin glu cys pro phe 

GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA AAA 
61: glu asp his val lys leu val asn glu val thr glu phe ala lys 

ACA TCT GTT OCT GAT GAA TCA OCT GAA AAT TGT GAC AAA TCA CTT 
76 flu- cys val ala asp glu scr ala glu asn cys asp lys ser leu 

CAT ACC CTT TTT CCA GAC AAA TTA TCC ACA GTT GCA ACT CTT CGT 
91: his tlir leu phe gly asp lys leu cys thr val ala thr leu arg 

GAA ACC TAT CGT GAA ATG OCT GAC ICC TGI' CCA AAA CAA GAA OCT 
106 glu llu lyr gly glu mel ala asp cya cys ala Jy;s glu glu piu 

GAG AGA AAT GAA TOC TIC TIG CAA CAC AAA GAT GAC AAC CCA AAC 
121: glu arg asn glu cys phe leu gin his lys asp asp asn pro asn 

CTC CCC CGA TTG GTG AGA OCA GAG GTT GAT GIG ATG TOC ACT OCT 
136 leu pro arg leu val arg pro glu val asp • val met cys llu" ala 

TTT CAT GAC AAT GAA GAG ACA TTT TIG AAA AAA TAC TEA TAT GAA 
131:' phe his asp asn glu glu thr phe leu lys lys tyr leu tyr glu 

ATT 03D AGA AGA CAT OCT TAC TTT TAT GOT CCC GAA C1U C1T TIU 
166 ile ala arg arg his pro lyr phe tyr ala pro glu leu leu phe 

mi 



(1) AJKJFFaBf&J^ RNA 

#JS THzol RNA M«<J&fe#3f&. AA^SAJHSflfM^ftl 
Aft RNA ; 

(2) pre-HSA cDNA ^tftfq PCR fltfhr*S 

ra&e&^&HSA&S5'*P3'^F?iJ, ftH-5ltt: 
3 I 1 : 5 'CGGAATTCTTATAAGCCTAAGGCAGC 3 ' 
§| m 2 : 5 'CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

»m&toMT&mm& rna %mtfc, ^^mxskm&m^ 

pre-HSA cDNA , 

(3) #f#|ji8jg@ BamHl ATG Zfttft AT— 8t 
Kozak J?8I 5'CCACC3\ EcoRla ft 

J*. 

~. HSA #e#T$6i£lfcBM8: ( Pichia pastoris ) ^tfj^ii 

(\mm.m&m®. ppkq-hsa 

# PUC19-HSA pre-HSA Jtlfcffl £«m//I 5fq EcoRl 

jRBHflT, l %$Mt«ft£ft. #ffl»/«ti&@i|S[. Am 2Kb ftr 

pre-HSA £H0t&tf|£i3ffl*a|igg|#Jft P P1C3.5K & 

Q&mMfem&Jfclfk DNA „ DNA m BamHl £caRI jRS|#J 

2££lfiMJ@l*fcpPKQ-HSA . 

(2)^j£^3£pPIC9-HSA *P pPIC9k-HSA Wftg 

«it3l»: 
51^3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA3' 
m\VH 3 fP3|^| 1 M, PUC19-HSA ± PCR r*g HSA cDNA tfg, gfr 
/m^iiPCR^te, ffl^oI*P£co*IgS#JlElijfc. #-^fflffi|iJS|^J 
WpPIC9SU&Stt, E.coli TGI ®%j&mm. *«ft*1tSJt 

A7ioI^i^o/fl^^|0^^^^MlipPlC9-HSA , 

j£JS& DNA , 5'AOXl primer ipO 3'AOXl primer (Invitrogen ) , 

hsa cdna mm&n. ^m^^^jEm&amm 

M. &MFfy&\E.&l pPIC9-HSA J^5&ffl BamMfti EcoRlMWX®^ 
HSA %*B|WIB§-#J fit) PP1C9-HSA M3ftffl flam/fljjft £co/?Ii| 

hsa *hm-s, -^mmmmmm ppic9kmn.mm, m 



mmm&ffl&fc®. dna , nmwsL dna m xhow Ecawmto* 
x.nmm.j%%L pPic9k-HSA . 

om&m®. ppkq-hsa ^^m^mm gsi i5(hi S 4Mut *> 

&&&&&&&&&& pPKQ-HSA ft pPIC9k-HSA fl§ SalUfr 

Bgnmwm&it. mtmsm ppic3.5k m ppic9k m&mmmwm 

tfeifc. @*/&fttoHlE]i&#&ft?^07K'K KM Invitrogen, Pichia 
Expression Kit Instruction Manual (Version E)^^%$f GSI 15 

us, ifc*iF'avFE*« G4i8 ypd ¥*, G4iz fc&ma 

i± MD TttlfriE his+^M^t^ GS115/HSA ff&ftft 

S1B119. 

(4) fi*fii£!i pichia pastoris GSI 15/HSA S1B1 19 
^iiHi^ GSI 15/HSA 3ml YPD 30 X: 

300rpra 0.2% - 0.5%^#*^# 50ml BMGY.30 T\ 

300rpm OD 600 4-7 . &'ki|jtJS®ffcgrf 15ml -g-tpgltfj BMMY 

C 20-30 Cft^lr. #24hrin¥^i'J0.5iiu7L„ £ 
0^#> S4TCH«D, ±vf flpA PMSF M ImM , - 20 
3ti*HSA#j#&fce>fc 

(1) +£*H§tt 

«F 2L tt&&&#£&%fi&|HjHJgfflag£?ft 1 0KDa-50KDa 
M^^mmmizi&T 50KDa l8&J^#&&<gl!| 0.2L KIM. 
HSAlBc$^j95%; 

(2) J&'fe8U82St#Sg 50 nffifflB, folA 3 732 

(3) pharose SftTjctt^^ 

^^^»fe^?R't , *nAI*l^(NH4) 2 S0 4 M 20 
(NH4) 2 S0 4 WW Phenyl-Sepharose ft, ±#JgJfl¥*«»ifcM*tfl 
ft OD 280 <0.01 fiSffliCtt, HSA ffi, ifc^ 

95%; 

©5c HSA fcmWLfoM ~ Sepharose & 1 0tf#&$f£|£ 

?I^HSAln:^- Sepharose R&£ HSA . ijfttbft^ HSA 
flMftWAifcfcHfrft*. £1*18** 1993,9(1)69-73]^^^ HSA 
«»»tW#ttttlH*, ilil^*^^^ Sepharose; 

®a*@«f«J4k»Sltt7K«fcK«iii± tt ^c HSA &jgtttftttJfiL 

(5) j@&Sflfc£fc 

RTmW> 99%#JHSA, IsJljW>98%; 



ft&L&Bify HSA &ft££&$^FJiftl!l HSA 
-^ffiT^JH^ 1 ^f^feWaft CGMCC No 0349 . 



AM & S a tt*fc%*Mfc 

Hrr«#^#i& ( Pichiapastoris )E£&SBHStfJ**)5i* *i£fnWft*Mfc. 
AJtffrSSS ( Human Serum Albumin , HSA ) £jfoJfc«t>ffcM 

^JflfPfeMA*!* i6tf#ffi«6ftf«k ^ttfP^mUL, 
XHIfcM&fflPftMttSAttA^tt^ftiKB. # hsa fttttifflft 

jid3T5e^M5i^. jpHfflSEMfflaiflfl«fei* hsa ifcttAjma 

hsa, BiLftttft. ffjfcW«ttftftJ«*3ed5fllBtt»*a'|t!l- 

HSA^H£«iA*ffl®. i&tttf. *ii*a&a*aiT*js. 

( Goodey,A.R.,TIBTECH 1993,8(1 1):430-433 ) AWfMi* HSA 

to**i»JI&£Stt7 %, {BAfl^ HSA-g-^A*— ffttt. tiifctW 

&mm&, *i6»ai«sfe«iaffiw§Ee» *Bttinji&!Eii&£ti&j& 

^f^ISI*!. HSA£ffi&@£#fnl«#'t'tfj3gi*;l: 
ft 1 %*fflMgfi, fcU&rt3H£, SM^f. LAL ( Linulus 
AmoebocyteLysate HSA SS^E 

#f|gi£#B£a* ( Pichiapastoris ) tfj^&^IUJ^BH&S!!. Atf3&£ 
a#3W»£fc&W£^ft[Prevatt f W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda.T.et.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998.US Pat.5707828]^ HSA ffi 

#a&^Ji&iafri57K¥tt*h#*J£3!& HSA . Sffl5f3tjt»«SSc^* 
ttftlX«E»ft'«tt;tt HSA . 

DNA<£/fti5$ftJ&. Klenow K-^^SITOW^ffl^^^SI^J 
ftGlBCOBRL ^^J/^pp. pPlC9, Pichia pastoris GS 1 1 5(his4 Mut + ) 
ftlnvitiogen ^^JJ^Sb. DNA rf ?iJ$iJ;£i£frJ&*nTrizol RNAM&i* 
flJ&l*J& Piomega^B], YNB ( W/O amino acid ) Rijg} D1FCO £ 



$&& RNA ; 

2 „ pre-HSA cDNA PCR frftTtg 

1 : 5 ' CGG AATTCTTATAAGCCTAAGGC AGC 3' 

51% 2: 5 'CGGGATCCACCATG AAGTGGGTAACCTTTATTTCC 3 ' 
I^AgLttAJTB JM& RNA ^j^fe, DNA ^jftUM^tlFlft 

1 2 S.^t^^fifcAJflL^a^S pre-HSA 

cDNA . 

3 , PCR £j£ pre-HSA cDNA #JJ??!|i&iiE 

JScJ» klenow *£B^£fll;fr&.ttlEltttt PCR klenow 

Mtfj PUC19 0r»*&rtt$Hfc £cofl TGI 

DNA , DNA ffl £am//I fa £co/?I MlflJto^sfcSiiiMII 

& PUC19-HSA . &JSfcffl PUC19 gc#±3ltl-W40 *P Wl , 
pre-HSA m^S¥n. ll*«BftIiE*ffW«W-3l*«5£*ijfeff** 

«jgwsy- y hff.3nj^^HSA*Eg»*-a«iia;i*. ffjnitttt 

^ttW^ifc^.fiftSWfW^^HSAS^-*. pre-HSA ft 
BWtSeff^JiLBB 1 (pre-HSA 

4 , 0fffl&£H 5'^- Bam^l f&£, itamM ft&ii ATG £ 

Kozakj??Jj5'-CCACC-3', JSLS 2 ( f*)3t pre-HSA cDNA 5' 
% Kozakjf^iJ) . y&Xm&±&9ktt--EcaFltiL&, #JaLS 3 
( pre-HSA cDNA 3'^/f ^ij ) . 

HSA &E%i®!£0B% ( Pichia pastoris ) tft^ti* 
1. Sffl^M*tpPKQ-HSA«J^jt: 

$ PUC19-HSA jEMfr'f pre-HSA ^S/tl&ffl BamHl ft EcoRl 
5R»«T. i %JfflMt%*fl"*. tfJBHMfcfcBiffc. 2Kb ft 
pre-HSA XBglft^S. ^ffl*RISI«Jtt pPlC3.5K 3B*i$ttj$&, 

gutEcoii tgi ^m^#st«^PH^it. % 

DNA . #t#J^& DNA ffi SamttI ft £co^I jRft 
■8J&£itififflffi©: pPKQ-HSA . 

2 . 3ti*J^*.£ pPIC9-HSA ifp P PlC9k-HSA 

i£it3l#j3: 

5' cgctcgaaaagggatttgggagaagaaaatttcaaa 3' 

m5l^3fq^|tJ 1 >A PUC 19-HSA± PCR rif HSA cDNA K-IS, B 



M P PIC9 $$4fc£.co/i TGI jS£$!|HJ&. 

Jtoolft £coi?I Kflt%ftl^j|t£££jRtt P P1C9-HSA , 

JgM$L DNA , 5'AOXl primer ft 3'A0X1 primer (Invitrogen ) , 
8l££ftJ!ft& HSA cDNA M^i?J'J. ^^H-t-^^iE^WKI^ 
=g. g«0#tfciiEto pPIC9-HSA j^Jgtffi SamMft EcoRmftft®^ 
HSASSM-^. ^ffiffilWttttpPIC9kJ@fr&gft, $Hfc£.co/iTGl 

J^J^l DNA , J§lr«U£& DNA ffl Afcolft £coJU)&BI^;£^ffi£&J^& 
pPIC9k-HSA . 

3 , nm.fc%L pPKQ-HSA &<\k¥jf&i%mm GS1 15(his4Mut *) 
&ft&#&J&1&fc pPKQ-HSA ft P PlC9k-HSA #S'J& pP!C3.5K 

ftpPIC9Kfij£M3fc, rt^0418tttt3IH, ***H»n«M^.'^r 

R-»4fcaillfi+»^*Htt»Jilft^*l4ka*3lt G418 tettttfclfc 

til. Hj*^wiiiiG4i8tttt»j&m^ra*H»wfttt»iaaBia, & 
»i**fc«i»ffl*4*. w**j3tftm£a3i&J^& ppkq-hsa ft 

pPIC9k-HSA m SaJlWL BglU.mW&&ik. E&t>ft£& P PIC3.5k ft 

P pic9k mn.ttnmw£&ft> w&ftm&m&ftt&mTXM&'p. 

t£fl8 Invitrogen, Pichia Expression Kit Instruction Manual (Version Eyjj 
GS1 15 *BSS, ^^'RI**G418teYPD 3 r t «, &#>F 
|I1 G4 1 8 J/t&ltt PBttEB, £ MD his+^H^If GS1 15/HSA 

M3S&S1B119. 

4 , lUI^It Mfl pos/ora GS1 15/HSA-S1B1 19 #MfflflQtfj3i& 
:ft$fi&tiJlft GS1 15/HSA MM*fflJ§fi^ 3ml YPD istfff , 30 *C 

300rpm If W 0.2% - 0.5%$fi» J^tt 50ml BMGY.30 *C , 

300rpm ODeoo 4-7 . frb^nfrSBrf' 15ml ^ f mtft BMMY 

2 20-30 Vrntiaft^mft, ^24hrOT@§EM0.5ml/L. 
Bt%#, £ 4 'C f^k , ±?»JJPA PMSF M ImM , - 20 *C^„ 20ml 
±M*£ 10 % SDS-PAGE ^-°i»T^ffiJfe€., ^JUM^^-ft 

67KD&%Mt%*m&%, *n@ 4. ( SDS-PAGE 4Hff HSA tfj^ti* ) . 
(I:24hr £fil?£,II:48hr II1:LMW M&t*r£ ) Westen-blot # 
«f«EW»tt HSA ttfrttfeSStt. ifc«%ft*J£±»*+ HSA * 
S, #1*15. ( At?^»J^HSA^a) (1: t*rtHSA<500ug/ml,II: 
HSA300ug/ml , HI: HSAlOOug/mlTV: HSA50ug/ml , 
V-VIl:48hr ) . HSA #iM£8*Pffl 6 HSA 



2 HfcmWL* HSA ^m^I&^ 140mg/L . ilil^ 

bmmy *mmftifc% f %tmMmftfc%&imto, hsa 
jw-tst&i&mtn ( m i.m&&mt hsa mwmmm). & 

HSA fB*£&*j3&SlU U.S. Pat. 

5440018, US Pat. 5369020]. $m£M&emW^®WJMr« 

#^«HSA. 
HSA 

1 . ^^fte 

i^w^mm-mmm^mim, mm®ft=f-m. lOKDa-soKDa 

W^m%m^^=f 50KDa #)^#<£?£*fl!| 0.2L 
HSA l|Jc^> 95 %; 

2. 

^^M^50-C^^ s jJBA 3 %^tt^732^^|g 
3 , iE7ktt#& 

^^M^fe^?g^i)PAia^(NH 4 ) 2 S04l:M^ 20 
#Eil20 %(NH4) 2 S0 4 ^^Phenyl-Sepharosett, _h#/5ffl 

HSA^fi. M> 95%; 

4. £*Rjgt!flK£5te£& 

(1) 5cHSA^?g[tltjfiL^- Sepharose -ft: £ 1 % jfrftl&ig 
femmfcmjri HSA ffift - Sepharose HSA . iStth^j^D HSA 
%Mm, &2£WAfeX[&&^, tilSfft 1993,9(l)69-73];frj£ 

HSA &#$ffiftftffiJtottil&££gg'7 Sepharose ±; 

(2) ^^7XW^-fc^J!j WjJcM^ilil HSA ^^W^JflL 
yf" 3Mfift, fi^^a^Sfi^gp^HSA, H]l&$>98%- 

5 , 

#£fnJI#rSi[iilga**&ms§#^j| lOKDa >f^f «j©8S#i 

fflfl=4»flfc&. WiUm.> 99%#JHSA, HHBC^> 98 %; 

6 , *2*&i=* 

J&SfcBM HSA SftJESrtifc^HftftfiJ HSA # p D n . 
&*%£WJrmMmHSA*3i 10 % SDS - PAGE & 

( SDS-PAGE ^|f^W HSA ) . 



GS115/HSA-SIB119 , Pichia pastoris , 

1998 # 5 ft s "+B*^tt»ftft*«^*ii«^tt 

, #$$1-^2) CGMCC No 0349 . 

£fi£$J 1 pre-HSA cDNA #J#tf# 

91 2 &KBsmm, RjHTrizoi rna «ui«3fiiA*i#^ra, ;a 

AWFM*'!l&ti& RNA „ *S££*q^& hsa mm 5'fq 3'SftJf 3flJ, 
«Tt3ltt ( Primer ) JflT: 
§1% 1: 5' CGGAATTCTTATAAGCCTAAGGCAGC 3' 
31 #J 2: 5' CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 
WttiitfJA»F*fflJ!&& RNA ftUtt, PCR £ft*£j«>JiLj||&Sfi 
pre-HSA cDNA . PCR &&#£#|HI;x:i& ( Scharf S. J. , In PCR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) igfj. &M%k{$%i 
94 •CSEtt 45 £1?, 

. 55°CjIA1^, 
72°C3ii$ l # 30 
it40^tl5T, ft^72°C^10^#. PCR/^^l %£m&fft«ft 
ftJ^ftiiEJS", Bft/flttffl&lE|i|fe. t# 5'j»^j BatnHl , 3'^jfcj *c<tfl ft 
PCR/^t). 

&BS klenow £JRBM£#teffltffe. ^HiButt PCRT^ffi klenow 

Kfrm&mtt^. mmttmmwr®. mwift pcr f®5 smi 



PUC19 ( Smaim ) lul 

5 *&&i&Wf& 3ul 

T4 DNA ji^S|(lu/ul) 1. 5ul 

Staa/du/ul) 0. 5ul 

PCR #W=^ 5ul 

H 2 0 4ul 



i2A±»** 21 Tea* 5 /hat. Bmm&rm&ik & con tgi $s 
dna . ffimmu dna ffl *n ecori wmw%\&&fe&w&mi&. 

PUC19-HSA . 

£fi£M 2 %&m%L pPKQ-HSA tfjfajg 
& PUC19-HSA jEl^gMW pre-HSA fP ^cotfl 



aWttT. 1 tt/ftftHUKgl 2Kb m pre-HSA SEK" 
T: 

pPIC3.5Kt&wM, fcotfl #|) lul 

5 x^jR)ip«[ 3ul 

T4 DNA i£g$S(lu/ul) 1. 5ul 

pre-HSA 3ul 

H:0 6. 5ul 



tt±«-&* 21 'Ci£g 5 /hat. W^aftj^ttlMfc B. coli TGI 

DNA . #f#J»S5& DNA ffl ft £cttfl jRBH!]££t#Effl0Ji6i[ 

pPKQ-HSA . 

£«£0J 3 m&B$L pPIC9K-HSA ftfag 
«tr*3l*MnT: 

51^ 3 : 5' CGCTCGAGAAAAGCGATTTGGGAGAAGAAAATTTCAAA 3' 

3 1 ( jal^bm i )>a puci9-hsa ± pcr r*g hsa c dna 
r^mammm 1 . s^/^w^ihiibcpcr^, /b jaoi *r 
*co*i sw^^^ss^ ppic9 mti&&.&&*ftm&m 2 . 

aft?**lft4fc A" coll TGI jg£$iHffl, &ft«^M^«&PB 

tt^si. &mn%imfeu&mn dna .#t#m& dna e xho\ ft ecori 
im®to& , &%M&m®. ppic9-hsa . 
m 4 -hs xho\ ft ecori m&w^&%.mn.m3m. mmm^ 

frj # JSI «fc DNA , 3fc ffl 5'A0X1 primer *P 3'AOXl primer 
( Invitrogen ) , S8£MjK& HSA cDNA M^W'J. $'JJ?;fr2£& 
M Promega fflj?«fc|£*i#2rft. ^^WH^^iE^fi*) W^. 
ft«J?t&iiE8l PPIC9-HSA mm Bamffl ft EcoRX BStOtftHUBrg- HSA 

mmfr&, 5%ttmmyjtf} ppic9k mitt- couiGim 

© DNA . DNA m Xhol ft EcoRl MMW&fenW.m.fiiU 

PPIC9K-HSA . 

^ftlJittM^iSJSUK pPKQ-HSA ft pPIC9K-HSA #S'Jfl! SWI gg 
ifr/II MWt&fett,, mt&£M PPIC3. 5K ft pPIC9K J5t&*Bl^g§-#j££ 
t£4fc. ^/^«illH]ite:#?tlf^^i07jc«f . 8c Invitrogen ^flfl-^h 
& ( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E> ) $iJ#GS115 %$Hfc*fflJ|&. ft±&ifr 5ug gM&ffc 
DNA frm^ 80ul GS115 «&ttlMfe£>, ^ffl Bio-Rad 

££E 1500V, %g 25uF, fcffl. 200Q . t& 

iMkj^tt^aiwa-xeMAiDffii. fiiRPiPA o. somi 

lmol/L Lii^g, 30 *C#g-/jMtf, flnA 0. 5mlYPD ( 10 g/L 
#, 20 g/L 20g/L ffi«fflf ) B 30 ICftfliiat. 

>£&4>£|&±7jf , An A 3ooui ^®;K^7?mfr. iooui 

G418 ft YPD (<£ G418 # 0. 5mg/ral, 1. Omg/ml, 

1. 5mg/ml ) , 30 *C 3 ~ 4 X£&ni£ftftA£ MD ¥&&iiE his+i 
fi, 30 *C 2 ^ftPHtt^Mft /YcA/« /wstoi-/* GS115/HSA S*& 
G418 ft&ff ft YPD ¥*±ttPBtt3t«fe*^A HSA g@ 

£S£#j5 HSA£^g£^ftj^j& 
5»ffij&tiJttGS115/HSAMl^*SlB119aBjaftfli 3 ml YPDi^f, 
30 1C 300 r/min 8§Zfc**§#£&, W 0. 2 %»*MMnA'£ 50ml BMGY 
( 10 g/L 20 g/L ISI, 0.1 M$&$p^H& P H6.0, 

13.4 g/L YNB, 4 * 10'g/L 10 g/L ttJft.) ft 250 ml j# 

#354" . 30 'C 300 rpm 4-5 . %U 5000 rpm fob 4 

min .i&HKl^ffl 15 ml BMMY( ft BMGY 4 10 g/L "B^ett^ 5 ml/L 
?S)M^PJ 150ml HftE, 28 r 300 rpmffM^I#. #24 
/he-WaO^SJ 5 ml/L . 12 , 24 , 36 , 48 , 96 /hBt&#. 
4 *C 15000 rpm ft«r> 10 min Jg, ±rf ^BPiDA PMSF M ImM, 

^flEM 6 HSA M^flf^fiifc 

1 . ft HSA ijL$L^fom% m lmg/ml #J HSA ( Sigma ) Jgfgft 
^tt«ft-fkJW&T^J«ft#*ft*»«*. WJg#3-«fl| lmg/ml 

tt hsa ^ftK^^feffJJL-fk^Jiinaftft-. & 3 Wdss^^^hil, 

2, $t HSA-Sepharose 4B 3§t*Pft$-"J& ( 

£ttlfi¥*. 1993, 9 (1): 69-73 )fiJ#^S-Sepharose 
4B ft#t*#ff*J&in: HSA ifcjflLijfffl 0. lmol/L pH7. 5 #J$&^i>Jif£ 

i§tlTJ5» fflitt/T^##i'J^J 10 ODWml . £ 40g #J^^- 
Sepharose 4B gcfrifflDA 80ml ft HSA ft]*!^, S 4 'C^MWH 
Hl&ffl 0. 5mol/L NaCl jjfcfc 3 ft HSA-Sepharose # 

160ml 3. lmg/ml ftSMttfrttfj lmol/L pH7, 4 Tris-HCl ft 



ia. Bmft&mMteT&feT o. 02 moi/L P H7. 2 mm&wm ( -s- 

0.9%|*fctf|) 

3 , rHSA WA^%»J^y* 2%-$%tfL HSA JfcjfiLjfr 
tt^M^$£MJ&, HSA #p° p ( 50- 
500ug/ml )*nf#iij#p a p # 5ul , 120V 2 - 3 'MmVlfetbfyM.. 

mmam+toMBt. mtmw&m^ hsa xtfi^juwiftftt 

AH. «£Sft7Elim$J|:&8f#fittHSA£*. 

4 . +SIEf*a««B ft 2L ft#£gftffl?L& ( MWCO ) 
50000 if fc«tt+$ffF*itt?&«gg| 0. 2L . Folin-».fe3FP^H|f%»ijj) 

sitr^^sajt hsa ^m£&*£^*£&&Ji, wr^&ayf 

HSA ^*^f 1. 33mg/ml . H]iBc$> 95 %. 

loomi iM^mfti^s so vjamwTmiN 3.0^ 

6, Phenyl-Sepharosejg^TKtt^ 't'^f 
100ml ^iPA^«^l!l 20 HSA/(NH«)iS0« mWLMAm 

KttWtt Phenyl-Sepharose ft, ±#^ffi 2 4KW¥4lftt2jlcR. 
«4Btt't'^«*gfiB«refcffl3R3l|*Jft«, MII?Ktt HSA . 
3*#tJf^93.. ^Phenyl-Sepharose HSA £fiftj£ 10 HJifc 
Mil 90%. 

7 . ^a^fQMtff^'tt: tiLfcmftmft HSA..** 20ml # 
0. Olmol/L , pH7. 2 g^^ty^ ( ^ 0. 9%fMtffi ) j£$ff. HSA £ 
M#JinC#- Sepharose 4B ^Mfttttft/?^ 0. lmol/L P H2.6#jGly- 
HC1 m.WWL- 3mol/L ffifeBtfP* 0. Olmol/L pH7. 2 #J$|^#?£ - 
0. 9%gWfcfAifc&. ±j&£#r¥4*r8J HSA ( 25ml ) i£A HSA ^ 
fBtt, ffiit«ffiM#--HSAll#. Itfc HSA SDS-PAGE 
^Mia— ^fPfift^ffl 0. lmol/L pH2. 6Gly-HCl 

3mol/L fiKilKff « 0. Olmol/L pH7. 2 " 0. 9%ttfttt$& 

ff £. HSA 98% 

8 , ilK 5WI#rtf iiiMfiil't ( #J 30ml ) gMWCO % 10000 
if^WfiW/hMiS^ISJKSfe. HSAIh]W>95%. 

9 , M^fc^m ttJK&jgft hsa &ttJt£ftffi"F£Mt£| 

HSA o 
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TTT OCT AAA AG3 TAT AAA GCC 
181: phe ala lys arg tyr lys " ala 

GCr GAT AAA OCT OOC TOC CIG 
1% ala asp lys ala ala cys leu 

GAT GAA OCG AAG GTT TOG TUT 
211: asp glu gly lys ala ser ser 

ACT CIC CAA AAA TTT OG\ G*A 
22fic ser leu gin lys phe gly glu 

err err: cm act: cag aga ttc 

241: ala arg leu ser gin arg phe 

TOC AAG TTA GIG AGA GAT CTT 
25a ser iys leu val thr asp leu 

CAT GGA GAT CTG CTT GAA TUT 
271: his gly asp leu leu glu cys 

AAG TAT ATC TUT GAA AAT CAA 
2S6 lys t>T ile cys glu asn gin 

GAG TGC "TUT GAA AAA OCT CIG 
301: glu cys cys glu iys pro leu 

GAA GTG GAA AAT GAT GAG ATG 
31ft glu val glu asn asp glu met 

OCT G\T TIT Grr GW AGr AAG 
331: ala asp phe val glu ser lys 

GCA AAG GAT GTC TTC TTG GX 
346c ala lys asp val phe leu gly 

ACT. CAT CTT GAT TAC TTT GTC 
361: arg his pro asp tyr ser val 

ACA TAT GAA ACC ACT CTA GAA 
376: Ihr tyr glu tlir thr leu glu 

CAT GAA TOC TAT OCC AAA GIG 
391: his glu cys tyT ala lys val 
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GCT TTT /\CA GAA TGV TOC OXA OCT 
ala phe tlir glu cys cys gin ala 

TIG CCA AAG C1C GAT GAA CTT CJJ 
leu pro lys leu asp glu leu arg 

OOC AAA GAG AGA C1C AAG 1XJY OOC 
ala lys gin arg leu lys cys ala 

AGA GCT TIC AAA. GCA TOG GCA. GIA 
arg ala~" phe lys ala trp ala val 

err: aaa art gag ttt cca gaa git 

pro lys ala glu phe ala glu val 

AOC AAA GIC CAC ADG GAA TOC TOC 
thr lys val his tl\r glu cys cys. 

OCT GAT GAC AGG GCG GAC CTT GGC 
ala asp asp arg ala asp leu ala 

GAT TOG ATC TOC AGT AAA CTG AAG 
asp ser ile ser ser lys leu lys 

TIG GAA AAA TOC CAC TOC ATT GCC 
leu glu lys ser liis cys iJe ala 

CCV GCT GAC TIG GCI* 1CA TTA GCF 
pro nla asp leu pro ser leu ala 

GAT GIT TOC AAA AAC TAT GCr GAG 
asp val cys lys asn tyr ala glu 

ATC TTT TIG TAT GAA TAT GCA AG* 
met phe leu tyr gju tyr ala aig 

Gir. err, cm cnr. aga ctt nrr aac, 

val leu leu leu arg leu ala lys 

AAG IOC TCr GCC GCT GCA GAT OCT' 
lys cys cys ala ala ala asp pro 

TIC GAT GAA TIT AAA OCT CIT GIG 
phe asp glu phe lys pre leu val 
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GAA GAG CCf CAG AAT TTA~ATC AAA CAA AAT VJT GAG CIT TTF GAG 
406: glu glu pro gin asn leu ile lys gin asn cys glu leu phe glu 

GAG CTTT (TLA GAG TAC AAA TTC CAT, AAT CITr CTA TTA GTT (T7T TAC 
421: gin leu gly glu tyr lys phe gin asn ala leu leu vol arg tyr 

ACC AAG AAA GTA OJ2 CAA GIG TCA ACT CCA ACT CIT GrA GAG GIG 
43d thr lys lys val pro gin val ser Uir pro Ihr leu val glu vol 

TCA AGA AAC CTA OGA AAA GIG OOC AGC AAA TUT 1UT AAA CAT OCT 
451: ser aig asn leu gly lys val gly ser lys cys cys lys Jus pro 

GAA CCA AAA AGA AIG COT TGT OCA GAA GAC TAT CTA TUC GIG GIG 
456; glu ala lys arg met pro cys ala glu asp tyr leu ser val vul 

GIG AAC GAG TTA TGT GIG TIG CAT GAG AAA AGG OCA GTA ACT GAC 
4S1: leu asn gin leu cys val leu liis glu lys thr pro val ser asp 

AGA GIG AOC AAA TGC TGC ACA GAA TGC TIG GIG AAC AUG OGA OCA 
49ft arg val thr lys cys cy» thr glu ser leu val asn aig arg pro 

TGC TIT TCA OCT CIG GAA GIG GAT GAA ACA TAC GTT GGC AAA G\G 
511: cys phe ser ala leu glu val asp glu dir tyr val pro lys glu 

TTT AAT OCT GAA ACA TTC ACC TIG CAT OCA GAT ATA TOT ACA CTT 
52& phe asu ala glu Uur phe Ihr phe his ala asp ile cys thr leu 

TUT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT OCA CIT GTT GAG 
541: ser glu lys glu arg gin ile lys lys gin ihr ala leu val glu 

CIT GIG AAA CAC AAG OOC AAG GCA ACA AAA GAG CAA CIG AAA OCT 
55d leu val lys lus lys pro lys ala U\r lys glu gin leu lys ala 

GTT ATG GAT GAT TTC GCA OCT TTT GTA GAG AAG TGC TOC AAG OCT 
571: val met asp asp phe ala ala phe val glu lys cys cys lys ala 

GAC GAT AAG GAG AGC TGC TTT QIC GAG GAG GOT AAA AAA CTT GTT 
535: asp asp lys glu Ihr cys phe ala glu glu gly lys lys leu val 

OCT GCA AGT CAA OCT OOC TTA G3C TTA TAA 
601: ala ala ser glu ala ala leu gjy leu • 
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5' GGA TCC AOC ATC AAG TOG GTA TTT ATT TCC CTT CTT TTT 3 V 

^ ^ met ly$ trp vai thr phc ile ser leu leu phc 



BamHl Kozakseq. 



5'— GCC TTA GGC TTA TAA GAA TIC OG- 
ala leu gly leu • 
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